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and 1893 near the times of the sun-spot maxima, and that 
the highest result occurs in 1889 at  the time of the sun-spot 
minimum. 

These effects are reproduced in the twenty-four hour mean 
temperature column, but without doubt we ought to look to 
the mean of the daily maxima throughout the year to show 
any variation in the intensity of solar radiation. This may 
be done in the same manner that the connection between the 
sun-spot period and the rainfall in Jamaica * was shown, by 
taking the mean of any thrbe years as the mean of the middle 
year, and thus reducing the irregularities. Applying this 
process to the mean maximum temperature we get the follow- 
ing table: 

Mean madmum tempraturea (moothed). 

1882 ............................................ 86.8 
1883 ............................................ 86.5 
1884 .................. ......................... 86.7 
1885 ................... ........................ 87.4 
18 W............................................ 88.1 
1887 ............................................ 88.7 
1888 ............... ............................ 88.9 
1889.. . .... . . . . ... . :.. . . .. . . . . .. . . . . . . .. . . .. ... 88.8 
1890. .. ... . . . .. . . . .. . . . .... . . . . ... . . . .. . . . . .. . . 88.3 
1891 ............................................ 87.4 
1892 ............................................ 56.9 
1893 ..............., ............................ 86.6 
18 M. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86.9 
1895 ....... .................................... S7.3 
1896 .............................. ...._....... 87.7 
1897.. . .. .. .. . . . . ... . . .. . .. . . ... . .. .. .. .. .. .. . .. 87.5 

It seems advisable to give in fig. 1 the three curves for sun- 
spot frequency and .mean maximum temperature and rain- 
fall in Jamaica, the two latter curves being smoothed by 
taking the mean of the results for any three years as the 
mean result for the middle year. 

I n  the rainfall curve irregularities will be noticed! as shown 
by the dotted curves. From the middle of 1887 to the middle 
of 1890 the rainfall was less than i t  should have been. From 
the middle of 1891 to the end of 1895 it was greater than it 
should have been. 

Attention is strongly called to these irregularities, because 
in 1892 it was assumed that the curve would recover its posi- 
tion, and in consequence a smaller rainfall for the next few 
years was predicted ; but 1893 proved unusually wet, produc- 
ing the smoothed maximum for the middle of 1892. 

The following table gives the rainfall in Jamaica as deduced 
from about ninety stations: 

Aimrial Takafall for Jamaica. 

Inchax 
63.65 .. 
84.47 
67.74 
55.87 
89.48 
60.09 
45.1P 
83.08 
88.91 
69.48 
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88.40 
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Nature. Vol. 49. P. 399. 
‘The tabular sun-spot numbers are given on page 506 of the current 
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tents of the periodicals and serials recently received in the 
library of the Weather Bureau. The titles selected are of 
papers or other communications bearing on meteorology or 
cognate branches of science. This is not a complete index 
of the meteorological contents of all the journals from which 
i t  has been compiled; it show8 only the articles that appear 
to the compiler likely to be of particular interest in connec- 
tion with the work of the Weather Bureau: 
Pmrwn’a Magazine. hndon. Vol. 12. 

Scicntijic Am&. N m  Pork. Vol. 85. 

pedition to Sumatra. P. 331. 

Lyle, Eugene P . Shooting away Hailstorms. Pp. 651-660. 

Campbell, W. W. The Lick Observatory; Crocker Eclipse Ex- 
-Irrigation of the Delta of the Colorado. P. 368. 

S&nta@ A&an Sqq&matit. Nm Pork. Vol. 52. - Count de la Vaulx Balloon “ Mediterraneen.” P. 21618. 

Mitchell, S. A. Total Eclipse of the Sun. Pp 802-807. 
Ward, R. DeG. Physiological Effects of Diminished Air hes -  

sure. P. 814. 

SGhG6. NBco yolk. VOl. 14. 

- ~~~ - - . 
-The Weather Bureau. P. 817. - Month1 Weather Review. Pp. 817-818. 
Rotch, A. I!,awrence. Meteorological Observations with Kites 

at Sea. P . 8-97. 
Popular Goisnce J!onlh$. Lanoaaier. 

Politics. Pp. 158-166. 

of the Da . Pp. 190-191. 

- 
Vol. 60. 

Clayton, H. Helm. The Influence of Rainfall on Commerce and 

- Meteorology. (A ricultural Yearbook.) P. 186. 
- The Effect of SecAar Cooling and Meteoric Dust on the Length 

McGee, W. J. Ice Caves and Frozen Wells. Pp. 433-434. 

Ward, Robert DeU. Some Economic Aspects of the Heat and 
Drought of July, 1901, in the United States. Pp. 338-348. 

Ward, Robert DeG. Notes on Climatology. Pp. 350-353. 

Mossman, R. C. New Highland Meteorological Station. Pp. 

National Gtwgrapxic Mag&m. Nsca Yolk. 
Bulktin of the American Geographkl SociSty. N m  Yolk. Vol. 33. 

Vol. 12. 

Spiom’a M & w a l  Magorins. honh. Pol 36. 

155-1 59 - - . - - -. 
-The Study of London Fog. P. 159. 
MacDowall, Alex. B. and Mill, Hugh Robert. The Moon 

and Rainfall. Pp. 166-167. 
Buchan, Alex. Report of the Committee of the British Associa- 

tion on Meteorological Observations on Ben Nevi8 for 1900. Pp. 

--Climate of the British Empire, 1900. Pp. 167-168. ’ 
Frocesdingao~ the R-ynl Society. London. Vol. 68. 

Shaw, W. N. On the Seasonal Variation of Atmospheric Tem- 
perature in the British Isles and ita Relation to Wind-direction 
with a Note on the Effect of Sea Temperature on the Seasons! 
Variation of Air Temperature. Pp. 61-85. 

160-163. 

Niturs. London. Vol. 65. 
,- The Observatory of Mont Blanc. P . 31-32. - Geolo y and Meteorology. P .32-3g 
Shaw, d. N. Some Seasonal Bariations in the British Isles. 

PhySicafRtnnim. Lanmlsl.. Vol. 13. 
Nichols, E. F. and Hull, 01.. F. A Preliminary Communication 

dat~ophysiomt Journal. Chicugo. Vol. 14. 
Rogovsky, E. On the Temperature and Composition of the At- 

La Natwrs. Park  B9ms Ann&. 
Heme, Henri. Experiences d’aeronautique maritime. Pp. 391- 

Parville, Henri de. Lee deux soleils. Pp 419-420. 
Goeurdevache, P. Electricit6 atmos h4rique. Pp. 427-428. 
M., P. de. Pyrombtre tl air bristol. gp. 428429. 
Deniza, N. Concours d’aviation. Pp. 431-432. 

Zimmermann, Maurice. Quelques resultate de  l’expedition ant- 

Birkeland, -. Les taches du Solei1 et les planbtes. Pp. 726-729. 
Raulin, V. Sur les variations seculaires du magn4tisme terrestre. 

Heme, H. Experiences d’abronauti ue maritime. Pp 763-766. 
Blondlot, R. Sur l’absence de deaacement Blectrique lorn du 

mouvement d’une masse d’air dans un champ mrgn4tique. Pp. 

Ohaesy, A. Sur la formation de l’ozone. Pp. 789-791. 
Becquerel, Henri. Sur une modification dam l’em loi du ther- 

mombtre Blectrique our la determination des tem piraturea sou- 
terraines au Mude $Histoire naturelle. Pp. 800-803. 

P .6&69. 

on the Pressure of Heat and Light Radiation. Pp. 307-320. 

mospheres of the Planets and the Sun. Pp. 234-260. 

395. 

dnnaka d6 &ograp?ki6. Pa&. lOms Ann&. 

Cornpika R6ndu.a da I’Acad&nia des 6’&1w. Park Toms 133. 
arctique belpe. Pp. 454461. 

760-763. 

778-781. 
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Blondlot ,  R .  Sur l’absence d’action d’un champ magnbtique sur 
une masse d’air qui est le siPge d’un courant de dCplacement. Pp. 
848-850. 

Zsiiachrifl f iiT Inatrurnentunbi.t4de. Berlin. 21 Jahrgang. 
S c h l o e s s e r ,  W. Thermometrische Untersuchungen. Pp. 281- 

298. 
H i m e l  und Brda. Berlin. 14 Jtzhrgang. I 

Suring, R .  Die Ergebnisse der Berliner wissenschaftlichen Luft- 
fahrten. Pp. 49-io. 

W e s e n d o n k ,  K. v. Zur Erkliirung des Phanomens der blauen 
Sonne. 573-574. 

Natumiessnachaftluha R~6nd~hnir. Brauttschmg. 16 hhTqang. 

Zeitachrift f u r  Gmri’ecwl.hinde. L e i p i g .  4 Band. I 
Qravel ius ,  H. Die Hydrographie in den Vereinigten Staaten. I 

Pp. 113-157. 
Grave l ius ,  H. Siedek’s neue Geschwindigkeiteformel. Pp. 165- 

169. 

meteorologischen Hijhenobservatoriums im Semmeringgebiete. 
Pp. 487-497. 

Ernst ,  J. W. Graphische Wetterbeschreibung. Pp 497-504. 
Draenert, F .  M. Das Klima im Thale des Amazonas-Stromes. 

Mohn,  H. Absolute Maximum-Temperaturen in Norwegen. Pp. 
Pp. 504-515. 

515-518. 
Trabert,  W. Die Estinktion des Lichtesin einem truben Medium 

(Sehweite in Wolken). Pp. 518-524. 
R o t c h ,  [A.] L.  and Hann, J. Ein neues Feld f i r  die Erforschung 

der hijheren Luftschicten mittelst Drachen. Pp. 524-526. 
K a s s n e r ,  U. Hagelthurmwolken. Pp. 526-528. 
Mazel le ,  - Ausserordentliche Regenintensitiit. Pp. 528529. 
H a n n ,  J. i. R. Sutton uber die Winde von Kimberley. Pp. 529- 

Toepler,  M. Fragen eur Erforschung der Kugelblitee. Pp. 533- 

F e n y i ,  J. Ein Resultat der Gewitterregistrirung in Kalocsa. Pp. 

F e n y i ,  J. Zur Theorie des Gewitterregistrators. Pp. 536-537. 
Enge len ,  -. Gewitter-Registrirapparat. Pp. 537-538. - Meteorolopisches Observatorium auf den Aeoren. P. 538. 
Riggenbach-Burkhardt,  A. Zum Klima von Ober-Mesopota- 

W o e i k o f ,  A .  Der Juni 1901 in Sidostrussland. Pp. 539-540. 
Clerlich, K .  Schlauchf6rmige Wolken. P. 540. 
Pocchet t ino ,  -. ErgebnisRe einiger Messungen der Elektrici- 

- Ueber die Stijrungen des normalen atmosphirischen Poten- 

- Resultate der meteorologischen Beobachtungen in Guatemala 

533. 

534. 

534-536. 

mien. Pp. 538-539. 

tiitszerstreuung in freier Luft. Pp. 540-542. 

tialgefilles durch Bodenerhebungen. Pp. 542-543. 

im Jahre 189Y. P. 543. 
AnlwlIsn clsr Phyaik. Leipzig. Visl.ta folge. Band 6. - Ausserordentlicher Regenfall auf Lussin piccolo. P. 543. 

spannunp: flussiger Luft. P. 559-564. A s s m a n n ,  R.  Der As irations-Meteor0 raph. Pp. Bl-247. 
Reirisla da CMncias. Hahma. A l o  1. ’ Klenge l ,  Friedrich. 8eber das Wettersckessgebiet bei Windisch- 

Memoria della &wield degli Spttroscoputi Ihlikni. Catunh. Vnl. 3n. Hennig, Richard.  Extreme Witterungs-Erscheinungen. Pp. 351- 

Boernstein,  R. Vom eweiten Berliner Wetterkursus. Pp. 256- 

- Der Wetterdienst f e r  Landwirthschaftsschule zu Weilburg im 

Mstsorolagiache 2Sileoh.l.ifl. Vien. Band 18. 

G r u n m a c h ,  Leo. Experimentelle Bestimmung der OberRichen- DM wet&. Bsrlin. 18 Jabg.  

M u x o ,  Alejandro. Auroras Polares. Pp. 195-197. Feistritz im sudlichen Steiermark. Pp. 247-251. 

- Frequenza delle macchie solari nell’ anno 1900 e confront0 

I Sommer 1901. Pp. 262-264. 

Toepler,  M. Ueber die Richtung der tlektrischen Striimung in - Dunkle Blitee. P .260-262. 

Kos ters i t z ,  K. Zur Frage der Errichtung eines astrophysikalisch- 

256. 

258. 
dell’ andamento colla variazione magnetica. Pp. 213-215. 

Blitzen. Pp. 481487. 

NOTES BY THE EDITOR. 

RELATIVE FREQUENCY OF SUN SPOTS. 

We publish herewith the complete table of the so-called 
relative sun-spot numbers as prepared originally by Professor 
Wolf, Director of the Observatory a t  Zurich, and revised by his 
successor, Prof. A. Wolfer. Professor Wolf chose the mean EO- 
lar day as the unit of time, and noted day by day both thenum- 
ber of visible groups of spots and also the number of spots 
contained in each group. A combination of these two num- 
bers gave him his relative numbers, expressing the sun-spot 
activity for that particular day. He considered that the for- 
mation of a new group of spots was more important than the 
appearance of a new spot in an already existing group, and 
was led to compute his relative numbers by the formula, 
T = 10 CJ +f, where is the number of groups visible on any 
day, and f the total number of spots, whether they were in 
the groups or isolated. That is to say, if there were eight 
spots so arranged as to constitute five groups the relative num- 
bers for the day would be 58. The average of the relative 
numbers for each day gave the mealr monthly numbers, and 
the average of the twelve months gave the mean annual num- 
bers; and these are the numbers given in the accompanying 
tables. 

A different method of computing sun-spot numbers was 
adopted by Schwabe, who was the original discoverer of the 
periodic frequency of EUU spots. The computations of Wolf 
have extended back to the earliest observations, whereas 
Schwabe’s dipovxy. was based 011 his own observations, which 
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began in t h e p a r  1826. Schwabe adopted a eneral periodof 
ten years, but Wolf has shown that the jeriod is exactly 
11.11 1 years. 

The relative numbersof Wolf do not always seem to give an 
exact expression of the sun-spot activity, since they take no 
account of the size of the spot, and some have proposed to in- 
troduce this feature into the calculation. But a careful com- 
parison of Wolf’s numbers with the record of spotted areas has 
shown that they are in general quite nearly proportional to 
each other. Of course, all that we want is the relative con- 
dition from month to month and year to year. 

In  order to make these numbers as reliable as possible, 
Wolf combined together the records of different observers, 
using very different instruments, and each of these recorda 
was first reduced by hini to something like what would have 
been given by a normal observer-that is, himself-using a 
standard instrument, namely, his 4-foot Fraunhofer refractor, 
whose aperature was 3 inches, and magnifying power 64. 

His series of satisfactory liumbers based on actual observa- 
tions begins with the year 1749. Observations were, of course, 
on record for earlier years, but not in sufficient numbers to 
justify introduction into this table. In fact, many gaps 
exist after 1749, and can only be filled in by graphic methods 
of interpolation. In  his original table, Wolf distinguishes 
two degrees of reliability, namely, the heavy print, represent- 
ing satisfactory and complete sets of observations, and the 
starred (*) figures, representing a rather small number of 
observations eked out by means of interpolations. 


